[Abstract] Angiogenesis is a multifactorial event which requires the migration, proliferation, differentiation and structure rearrangement of endothelial cells. This angiogenic process has been commonly studied using in vitro assays such as Boyden chamber assay, wound healing assay and tube formation assay. These assays mainly use monolayers of endothelial cells which are modified by repeated passages and are fully proliferative, a situation far away from physiology. In addition, not only endothelial cells are involved in this process but surrounding cells (such as pericytes, smooth muscle cells, fibroblasts) and the supporting matrix are also major players.
with the substances being tested (Nicosia and Ottinetti, 1990 ). However, this system requires access to fresh rat tissue but several samples can be prepared from one aorta. 2. Fix the rat on his back on a dissecting board.
Materials and Reagents
3. Disinfect skin with 80% ethanol.
4. Make a Y-shape incision.
5. Open the abdominal cavity.
6. Cut the sternal plate and the diaphragm with scissors to expose the thoracic cavity.
7. Displace the intestines, liver, stomach and spleen to the right side.
8. Remove the lungs.
9. The aorta is visible along the vertebral column.
10. Excise the aorta starting at the point where abdominal aorta divides into two arteries up to the aortic arch using scissors placed parallel to the vertebral column and tweezers (do not stretch and mechanically damage the aorta).
11. Transfer the aorta to a Petri dish filled with serum-free EBM-2 medium supplemented with 1% P/S on ice. All of the following steps will be performed under sterile conditions.
12. Prior to pinning the aorta to the dissecting board remove the first sheet of aluminium foil and make sure that the aorta doesn't dry by regularly adding serum-free EBM-2 medium + P/S. 14. When the aorta is clean, transfer it to a clean Petri dish containing cold serum-free EBM-2 medium and keep it on ice.
15. Prepare the collagen mix before cross-sectioning the thoracic aorta.
16. Whilst in the Petri dish, Cross-section the thoracic aorta into rings that are 1 to 2 mm in length (20 to 25 rings/aorta) using a razor blade.
17. Discard the aortic arch and the abdominal part of the aorta.
18. Replace the medium 5 times with cold serum-free EBM-2 medium in the Petri-dish to rinse the rings.
B. Embedding of aortic rings in collagen gels 1. Homogenously spread 200 µl of collagen solution onto the bottom of each well in a pre-chilled 48-well plate using pre-chilled tips.
2. Put the plate into a CO2 incubator (37 °C) for 30 min to allow polymerization.
3. Take a ring with a forceps.
4. Dry the ring by carefully dabbing it on the side of an empty Petri dish.
5. Place the ring in the middle of the well at the top of the polymerized collagen.
6. Repeat this process for all the rings, but be as quick as possible to make sure the rings do not dry out.
7. Add a second layer of 200 µl collagen mix at the top of the aorta ring using pre-chilled tips.
8. Place the plate back in the incubator. b. Add 7.5 volumes 2 mg/ml collagen R.
c. Add few drops of 1 M NaOH to reach pH 7.4 (checked by the color indicator in the solution).
